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Tuberculosis and Acquired Immunodeficiency Syndrome — New York City 


In recent years, reported tuberculosis (TB) cases in New York City (NYC) have 
increased substantially, in large part related to coexisting human immunodeficiency 
virus (HIV) and Mycobacterium tuberculosis infection. From 1984 to 1986, reported TB 
cases increased by 36%, or 593 cases (from 1,630 to 2,223 cases) (Figure 1), a 
numerical increase greater than that for any state or any other city in the nation. By 
comparison, during the same period, reported cases for the entire nation increased 
2%, or 513 (from 22,255 to 22,768). 

Because the increased TB morbidity in NYC was concurrent with the acquired 
immunodeficiency syndrome (AIDS) epidemic and was concentrated in the group 
with 80% of all NYC AIDS patients (males 20-49 years of age), a special study was 
conducted to evaluate the hypothesis that increased TB morbidity might be related to 
AIDS. The NYC TB registry for 1979 through 1985°and the NYC AIDS registry for 1981 
through 1985 were matched.* To determine differences in clinical, demographic, and 
behavioral characteristics of persons with one or both diseases, patients with both TB 
and AIDS (TB/AIDS) were compared with AIDS patients without TB and with TB 
patients without AIDS. Only adults and adolescents (persons 13 years of age or older 
at diagnosis) were compared because no pediatric patients with both diseases were 
identified. 

TB/AIDS Patients 

The 261 patients common to both registries constituted 2% of the 11,231 adult and 
adolescent TB patients reported to the NYC TB registry from 1979 through 1985 and 
5% of the 4,892 adult and adolescent AIDS patients reported to the NYC AIDS registry 
from 1981 through 1985. Eighty-seven percent (226) of these 261 patients were male; 
52% (136) were black; 29% (76) were Hispanic; and 19% (49) were non-Hispanic white. 
The median age for diagnosis cf both TB and AIDS was 34 years. 

*These time intervals were chosen because AIDS was first recognized nationally in 1981 and 


because it was noted that the diagnosis of tuberculosis often preceded the diagnosis of AIDS by 
months or years. 





A notice regarding changes in telephone numbers throughout the Centers for Disease 
Control and the Agency for Toxic Substances and Disease Registry appears on page 800. 
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The date on which the first M. tuberculosis-positive specimen was taken was 
available for 258 TB/AIDS patients. For these patients, TB had been diagnosed a 
median of 2 months before AIDS diagnosis (range: 94 months before AIDS diagnosis 
to 28 months after AIDS diagnosis). For 65% of the patients, TB was diagnosed within 
6 months before or after AIDS diagnosis. 

Adult and Adolescent AIDS Patients With and Without TB 

TB/AIDS patients and AIDS patients without TB were similar in median age at AIDS 
diagnosis (34 compared with 36 years) and in gender. However, TB/AIDS patients 
were more likely to be non-Haitian black, Haitian, and Hispanic than AIDS patients 
without TB (Table 1). In addition, TB/AIDS patients reported intravenous (IV) drug 
abuse more frequently and homosexual/bisexual activity alone less frequently than 
patients with AIDS alone. Among non-Haitian-black IV drug abusers, the percentage 
of TB/AIDS patients (10%) was more than twice that among both those with a his- 
tory of homosexual/bisexual behavior (4%) and those with neither risk factor (4%) 
(Table 2). Among non-Hispanic-white IV drug abusers, the percentage of TB/AIDS 
patients (5%) was more than twice that among both those with a history of 
homosexual/bisexual behavior (2%) and those with neither risk factor (0%). Among 
Hispanic IV drug abusers, the percentage of TB/AIDS patients (8%) was higher than 
that among those with a history of homosexual/bisexual behavior (5%) and more than 
twice that among those with neither risk factor (3%). Thus, when the data on AIDS 
patients was adjusted for race/ethnicity, those AIDS patients who were IV drug 
abusers were significantly more likely to develop tuberculosis than those who were 
not (Mantel-Haenszel x? = 18.7, p <0.0001). 

Adult and Adolescent TB Patients With and Without AIDS 

TB/AIDS patients were younger (median age at TB diagnosis: 34 years compared 
with 44 years) and more likely to be male than TB patients without AIDS. In addition, 
they were more likely at TB diagnosis to have more than one site of disease, 
extrapulmonary TB, and a nonreactive tuberculin skin test (Table 3). TB/AIDS patients 
with a pulmonary site of disease were less likely to have cavitary disease. 


FIGURE 1. Reported tuberculosis cases, by year — New York City, 1981-1986 


2,500 5 


2,000 - 























Vol. 36 / No. 48 MMWR 787 


TB and AIDS — Continued 


Reported by: RL Stoneburner, MD, MPH, MM Ruiz, MD, JA Milberg, MPH, S Schultz, MD, A 
Vennema, MD, New York City Dept of Health; DL Morse, MD, MS, State Epidemiologist, New 
York State Dept of Health. AIDS Program, Center for Infectious Diseases; Div of Tuberculosis 
Control, Center for Prevention Svcs, CDC. 
Editorial Note: The data from this study, as well as other evidence presented below, 
suggest that human immunodeficiency virus (HIV) infection is causing a resurgence 
of TB in NYC. Three findings from this study support the hypothesis that AIDS is 
associated with the observed increase in TB morbidity. First, the increase in TB cases 
was concentrated in the sex and age group containing the majority of NYC AIDS 
patients (males 20-49 years of age). Second, a relatively high proportion of AIDS 
patients (5%) also had clinically active TB. Third, among patients with both diseases, 
TB diagnoses clustered in time around the AIDS diagnoses. 

Perhaps the strongest evidence to date for a causal association between TB and 
HIV infection comes from a study among a cohort of 519 IV drug abusers in NYC who 


TABLE 1. Adult and adolescent AIDS patients with TB (TB/AIDS) and without TB, by 
race/ethnicity and AIDS risk factor — New York City, 1981-1985 


TB/AIDS AIDS Only 
(n =261) (n=4,631) 
Characteristics 7 (%) No. (%) 
Race/Ethnicity 
Black, Non-Haitian (41) 1,279 (28) 
Haitian (11) 119 (3) 
Hispanic (29) 1,077 (23) 
White, Non-Hispanic (19) 2,113 (46) 
Other/Unknown = 43 (1) 
Risk Factor 
IV Drug Abuse (49) (28) 
Homosexuality/Bisexuality 81 (31) (58) 
Both of Above 22 (8) 265 (6) 
Other 31 (12) 354 (8) 

















TABLE 2. Intravenous (IV) drug abuse and homosexuality/bisexuality among adult 
and adolescent AIDS patients* with TB (TB/AIDS) and without TB, by race/ethnicity 
and AIDS risk factor — New York City, 1981-1985 
IV Drug Abuse Homo/Bisexuality Both Factors Neither Factor 
TB/AIDS TB/AIDS TB/AIDS TB/AIDS 
Cases Cases Cases Cases 
aps ———-_ ADS ———-_ AIDS —————-_ AIDS ————— 
Race/Ethnicity Cases No. (%) Cases No. (%) Cases No. (%) Cases No. (%) 
Black, 
Non-Haitian 669 70 (10) 509 21 (4) 101 12 = (12) 107 +4 = (4) 
White, 
Non-Hispanic 191 9 (5) 1803 36 (2) 107 «264~— (4) 61 Oo (0) 
Hispanic 555 44 (8) 436 23 = (5) 7% #866~—«((8) 88 63)—(3) 


Total 1415 123 8 (9) 2.748 8680 (3) 282 «22 ~—~=C(8) 256 7 {3 


*Excludes 148 Haitian AIDS patients, 29 of whom also had TB, and 43 patients with other or 
unknown race/ethnicity, none of whom also had TB. 
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were followed from 1984 through 1986 (17 ). In this group, 12 of the 279 persons with 
serologic evidence of HIV infection or clinical AIDS developed TB, whereas none of 
the 240 HIV-negative persons developed TB (p = 0.0005, Fischer's exact test). 

Other evidence that HIV infection and AIDS may be responsible for the resurgence 
of TB in NYC includes the fact that NYC, the area with the largest increase in TB in the 
nation, has also reported more AIDS cases than any other area in the nation. The 
nearly 600 additional TB cases in 1986 (compared with 1984) exceeds the increase in 
the entire nation as a whole. Through 1986, 7,891 patients with AIDS, or 27% of the 
nation’s cumulative reported cases (29,121), were NYC residents. Data also indicate 
that the greatest increases in TB in NYC occurred in areas of the city with a high 
incidence of AIDS. 

Data suggest that HIV infection in the absence of AIDS is associated with increased 
TB morbidity (New York City Department of Health, unpublished data). In this study, 
58 males who were 25-44 years of age and did not have AIDS but were hospitalized 
for suspected TB’ consented to HIV antibody testing. Thirty-one (53%) of them were 
HIV positive. 

Previously published studies have linked TB to AIDS in Florida (2-3), Newark (4), 
Connecticut (5), and San Francisco (6). Increased TB morbidity has been associated 
with HIV infection in Dade County, Florida (7). Of 71 consecutive TB patients seen at 


‘All 58 patients were later found positive for M. tuberculosis. 


TABLE 3. Adult and adolescent TB patients with AIDS (TB/AIDS) and without AIDS, 


by demographic group and clinical characteristics of TB — New York City, 1979-1985 


TB/AIDS TB Only 
(n=261) (n= 10,970) 











Characteristics at TB Diagnosis No. (%) No. (%) 
Sex 
Male 226 (87) (67) 
Female 35 (13) (33) 
Age 20-49 Years 
Yes 244 (93) (57) 
No 17 (7) (43) 
Disease Sites 
Multiple* 62 (24) (4) 
One, Extrapulmonary 58 (22) (16) 
One, Pulmonary (54) (80) 
Tuberculin Skin Test’ 
Nonreactive 50 (58) (18) 
Reactive 36 (42) 3,686 (82) 
Chest X-ray’ 
Normal 13 (8) 269 (3) 
Abnormal, Noncavitary (80) 5,410 
Abnormal, Cavitary 20 (12) 2,576 
*includes at least one extrapulmonary site. 


"includes only patients with known tuberculin skin test results. 
‘includes only those with pulmonary disease and known chest X-ray results. 
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the Dade County Public Health Department, 31% (22) were HIV positive. Two of these 
22 patients met the former CDC surveillance criteria for AIDS; ten (45%) of the 22 had 
extrapulmonary TB and would thus meet the revised CDC surveillance case definition 
for AIDS (8). 

There are two possible mechanisms by which the immunodeficiency caused by 
HIV infection may increase the risk of tuberculosis. HIV-related immunodeficiency 
could increase susceptibility to new infection and permit that infection to rapidly 
progress to clinically apparent disease, or it may allow a previously latent tuberculous 
infection to progress to clinically apparent disease. Although the clinical and radio- 
graphic evidence of tuberculosis in AIDS patients is often similar to the pattern 
observed in nonimmunodeficient patients with primary or recently acquired infection, 
the clustering of TB diagnoses around the time of the AIDS diagnoses suggests that 
most tuberculosis in patients with AIDS results from reactivation of a previously 
acquired latent infection. The present annual risk of new tuberculous infection in the 
United States is too low to account for the high incidence of tuberculosis among AIDS 
patients. Thus, most tuberculdsis in AIDS patients is probably due to the reactivation 
of latent infections. 

The registry match indicates that TB/AIDS patients in NYC are predominantly IV 
drug abusers. Fifty-seven percent of the TB/AIDS patients in this study were IV drug 
abusers, whereas 34% of AIDS patients without TB had this risk factor. The number of 
reported TB patients in NYC who are IV drug abusers is currently unknown. There are 
an estimated 200,000 IV drug abusers in NYC, 30,000 of whom are enrolled in 
methadone treatment programs. These estimates, along with the fact that 12 TB cases 
developed in a cohort of 519 IV drug abusers, that IV drug abuse is the most common 
risk factor among TB/AIDS patients, and that NYC had 600 more cases in 1986 than it 
had in 1984, suggest that many unreported or unidentified TB cases may be occurring 
annually among HIV-positive IV drug abusers. Identifying tuberculin-positive IV drug 
abusers and giving them isoniazid preventive therapy, regardless of their age, may 
prevent TB among this group. 

The registry match also indicates that most TB/AIDS patients in NYC are members 
of racial and ethnic minorities. Eighty-one percent of the TB/AIDS patients were black 
(including Haitian) or Hispanic, whereas 53% of AIDS patients without TB and 68% of 
TB patients without AIDS (50% black and 18% Hispanic) belonged to these groups. 

Patients with AIDS or HIV infection who also develop TB often have clinical 
findings® that are different from those of TB patients without immunodeficiency (2-8 ), 
and a high index of suspicion and special diagnostic studies are often needed to 
establish the diagnosis of TB in these patients (9). HIV-infected persons who have 
active TB should be treated in accordance with recently published guidelines (9 ). 

HIV testing of all TB patients should be considered because of the implications of 
HIV seropositivity for patient management (10). There is some evidence that TB 
patients with HIV infection do not respond to standard therapies as well as patients 
without HIV infection. Some reports have suggested a higher incidence of adverse 
drug reactions (6) and a higher treatment-failure rate during therapy (4 ). Therefore, 
CDC and the American Thoracic Society have recommended a more aggressive 
approach to treatment of TB in HIV-infected patients (9,77 ). Treatment should initially 
include at least three of the drugs available for treatment of TB, should continue for 
SMultiple disease sites, extrapulmonary involvement, loss of tuberculin skin reactivity, and, 
among patients with pulmonary disease, noncavitary chest X-rays. 
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a minimum of 9 m..iths, and should last for at least 6 months after the patient 
becomes negative for M. tuberculosis. HIV-infected patients with tuberculosis should 
receive frequent and careful monitoring for adverse drug effects during therapy and 
should be periodically evaluated for signs of relapse after therapy is complete. To 
prevent the transmission of HIV, persons being tested for HIV infection should be 
counseled in accordance with current recommendations (12). 

Increases in TB morbidity may occur in other areas as the prevalence of HIV 
increases in these areas. Health departments should conduct surveys of the preva- 
lence of HIV infection among TB patients in their jurisdictions. CDC is currently 
working with health departments in 30 metropolitan areas to plan and implement 
such surveys. 


(Continued on page 795) 
TABLE |. Summary — cases of specified notifiable diseases, United States 


48th Week Ending Cumulative, 48th Week Ending 

Disease Dec. 5, | Nov. 29, | Median Ose. 6 5, Mee 29, | Median 
1982-1986 1982-1986 

Acquired immunodeficiency Syndrome (AIDS) 828 N 18,853 12,187 

Aseptic meningitis 222 10,477 

Encephalitis: Primary (arthropod-borne 
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TABLE Il. Notifiable diseases of low frequency, United States 
Cum. 1987 








Anthrax Leptospirosis (Calif.1; Hawaii 1) 
Botulism: Foodborne (N.Y. City 2) Plague (Ariz. 1) 
Infant Poliomyelitis, Paralytic 
Other 2 Psittacosis (Md. 1) 
Bruceliosis (Mass. 1; Calif.2) Rabies, human 
Cholera Tetanus (Calif.1) 
Congenitai rubella synd Trichinosis 
Congenital syphilis, ages < 1 year Typhus fever, flea-borne (endemic, murine) 
Diphtheria 

















“There were no cases of internationally imported measies reported for this week. 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
December 5, 1987 and November 29, 1986 (48th Week) 
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TABLE lll. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
December 5, 1987 and November 29, 1986 (48th Week) 

Measles (Rubeola) 
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*For measies only, imported cases includes both out-of-state and international importations. 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
December 5, 1987 and November 29,1986 (48th Week) 
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TABLE IV. Deaths in 121 U.S. cities,“ week ending 
December 5, 1987 (48th Week) 
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*Mortality data in this table are voluntarily reported from 121 cities in the United states, most of which have 
more. A death is reported by the place of its : Mg s 





methods in these 3 ia cities, these numbers ial 
a" Pennsylvania are partial counts for the current week. 


i. ages. 
$Data not available. Figures are estimates based on average of past 4 weeks. 





Vol. 36 / No. 48 
TB and AIDS — Continued 


References 
1. Stoneburner RL, Des Jarlais D, Milberg J, Friedman SR, Sotheran JL. Evidence for a causal 
association between HIV infection and increasing tuberculosis incidence in New York City. 
Presented at the third international conference on acquired immunodeficiency syndrome 
(AIDS), Washington, DC, June 1-5, 1987. 

. Pitchenik AE, Cole C, Russell BW, Fisch! MA, Spira TJ, Snider DE Jr. Tuberculosis, atypical 
mycobacteriosis, and the acquired immunodeficiency syndrome among Haitian and non- 
Haitian patients in south Florida. Ann intern Med 1984;101:641-5. 

. Centers for Disease Control. Tuberculosis and acquired immunodeficiency syndrome— 
Florida. MMWR 1986;35:587-90. 

. Sunderam G, McDonald RJ, Maniatis T, Oleske J, Kapila R, Reichman LB. Tuberculosis as a 
manifestation of the acquired immunodeficiency syndrome (AIDS). JAMA 1986;256:362-6. 

. Centers for Disease Control. Tuberculosis and AIDS—Connecticut. MMWR 1987;36:133-5. 

. Chaisson RE, Schecter GF, Theuer CP, Rutherford GW, Echenberg DF, Hopewell PC. 
Tuberculosis in patients with the acquired immunodeficiency syndrome: clinical features, 
response to therapy, and survival. Am Rev Respir Dis 1987;136:570-4. 

. Pitchenik AE, Burr J, Suarez M, Fertel D, Gonzalez G, Moas C. Human T-cell lymphotropic 
virus-lll (HTLV-II) seropositivity and related disease among 71 consecutive patients in whom 
tuberculosis was diagnosed: a prospective study. Am Rev Respir Dis 1987;135:875-9. 

. Centers for Disease Control. Revision of the CDC surveillance case definition for acquired 
immunodeficiency syndrome. MMWR 1987;36(supp! 1S). 

. Centers for Disease Control. Diagnosis and management of mycobacterial infection and 
disease in persons with human T-lymphotropic virus type Ill/lymphadenopathy-associated 
virus infection. MMWR 1986;35:448-52. 

. Centers for Disease Control. Public Health Service guidelines for counseling and antibody 
testing to prevent HIV infection and AIDS. MMWR 1987;36:509-15. 

. American Thoracic Society, Centers for Disease Control. Mycobacterioses and the acquired 
immunodeficiency syndrome. Am Rev Respir Dis 1987;136:492-6. 

. Centers for Disease Control. Additional recommendations to reduce sexual and drug 
abuse-related transmission of human T-lymphotropic virus type Ili/\ymphadenopathy- 
associated virus. MMWR 1986;35:152-5. 


Recommendations of the Immunization 
Practices Advisory Committee (ACIP) 








Poliomyelitis Prevention: Enhanced-Potency Inactivated Poliomyelitis 
Vaccine — Supplementary Statement 


The supplementary statement provides information on and recommendations for 
the use of inactivated poliovirus vaccine (IPV) of enhanced potency.* The Immuniza- 
tion Practices Advisory Committee (ACIP) believes that, in the United States, polio 
immunization should rely primarily on oral poliovirus vaccine (OPV), with selected 
use of enhanced-potency IPV as specified in this document. However, this subject 
should be reviewed on a continuing basis, and an extensive review of polio vaccines 
and potential vaccine policies will take place during 1988. General recommendations 
on poliomyelitis prevention, including the use of and schedules for OPV, are found in 
the current ACIP recommendations (1 ). 

Introduction 

Conventional IPV. IPV was introduced in the United States in 1955 and was used 
widely until OPV became available during the period 1961-1964. Thereafter, the use of 
IPV rapidly declined to a level of less than 1% of all polio vaccine distributed annually 
in the United States. 


*Poliovirus Vaccine Inactivated, which is manufactured by Connaught Laboratories Ltd., will be 
distributed by Connaught Laboratories Inc. beginning in March 1988. 
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In recent U.S. studies, three doses of IPV administered in the first year of life 
produced antibodies to poliovirus serotypes 1, 2, and 3 in 87%, 97%, and 95% of 
recipients, respectively. More than 99% of children completing the four-dose primary 
series by 18 months of age produced antibodies to all three serotypes (2). 

Enhanced-Potency IPV. A method of producing a more potent IPV with greater 
antigenic content was developed in 1978 and led to the newly licensed IPV, which is 
produced in human diploid cells (3). Results of studies from several countries have 
indicated that a reduced number of doses of IPV produced with this technique can 
immunize children satisfactorily (4-6). A clinical trial of two preparations of 
enhanced-potency IPV was completed in the United States in 1984 (7). Children 
received three doses of one of the enhanced-potency IPVs at 2, 4, and 18 months of 
age. In spite of the presence of maternal antibodies in the majority of the infants at the 
time of the first dose, 99%-100% of the children were seropositive for all three 
poliovirus types at 6 months of age (2 months after their second dose). The 
percentage of seropositive children did not rise or fall significantly during the 
14-month period following the second dose, a result that confirms that seroconver- 
sion had occurred in almost all children. Furthermore, geometric mean titers in- 
creased 5- to 10-fold following both the second and third doses. Conclusive studies 
are not yet available concerning antibody persistence following three doses of the 
enhanced-potency IPV to be made available in the United States. However, unpub- 
lished studies of an IPV with lower antigen content have shown 100% seropositivity 
5 years after the third dose (2). 

The effect of enhanced-potency IPV on the circulation of poliovirus in a community 
has not yet been determined, but it is likely to be at least as good as that seen with 
conventional IPV. In a recent study of poliovirus excretion following type 1 vaccine- 
virus challenge after the third dose of enhanced-potency IPV, the decrease in 
excretion was at least as great as that after conventional IPV, but still significantly less 
than that found after three doses of OPV (8). 

Vaccine Usage 

Indications. Persons with a congenital immune deficiency disease, such as 
agammmaglobulinemia; an acquired immune deficiency disease, such as acquired 
immunodeficiency syndrome (AIDS); or an altered immune status as a result of other 
diseases or immunosuppressive therapy are at increased risk for paralysis associated 
with OPV. Therefore, if polio immunization is indicated, these persons and their 
household members and other close contacts should receive IPV rather than OPV. 
Although a protective immune response following receipt of enhanced-potency IPV 
cannot be assured, some protection may be provided to the immunocompromised 
patient. Available data on children previously diagnosed with asymptomatic human 
immunodeficiency virus (HIV) infection do not suggest that they are at increased risk 
of adverse consequences from OPV. However, for such persons, use of IPV rather 
than OPV is prudent since family members may be immunocompromised because of 
AIDS or HIV infection and may be at increased risk for paralysis from contact with an 
OPV virus. 

Routine primary poliovirus vaccination of adults (generally those 18 years of age or 
older) residing in the United States is not recommended. Adults at increased risk of 
exposure to either vaccine or wild poliovirus (7) should receive polio vaccination in 
accordance with the schedule prescribed on page 797. 
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In households where polio vaccine is to be administered to immunologically 
normal children, ACIP recommends giving OPV regardless of the poliovirus-vaccine 
status of adult household contacts (7 ). The overall risk of vaccine-associated paralytic 
disease in immunologically normal contacts of OPV recipients is one case per 5.5 
million doses of OPV distributed (9). As an alternative, adult contacts can first 
complete their primary series of polio vaccine as detailed in the schedule below, if 
there is strong assurance that subsequent immunization of the child will not be 
jeopardized or unduly delayed. 

Schedules. The primary series for enhanced-potency IPV consists of three 0.5-mL 
doses administered subcutaneously. The interval between the first two doses should 
be at least 4 weeks, but preferably 8 weeks. The third dose should follow in at least 6 
months, but preferably nearer to 12 months. A primary series can be started as early 
as 6 weeks of age, but preferably at 2 months of age. Although studies have not been 
conducted, young children should receive the third dose along with diphtheria, 
tetanus, pertussis vaccine (DTP) and measles, mumps, rubella vaccine (MMR) at 15 
months of age, if possible. 

A primary series of polio vaccine usually consists of enhanced-potency IPV alone 
or OPV alone. However, a combination of both vaccines totalling three doses and 
separated by appropriate intervals constitutes a primary series. If enhanced-potency 
IPV is administered to persons with a previously incomplete series of conventional 
IPV, a final total of four doses of polio vaccine is necessary for a primary series. 

All children who received a primary series of enhanced-potency IPV or of a 
combination of polio vaccines should be given a booster dose before entering school, 
unless the final dose of the primary series was administered on or after the fourth 
birthday. The need for routinely administering additional doses is unknown at this 
time. 

For unvaccinated adults at increased risk of exposure to poliovirus, a primary 
series of enhanced-potency IPV is recommended. While the responses of adults to a 
primary series have not been studied, the recommended schedule for adults is two 
doses given at a 1- to 2-month interval and a third dose given 6 to 12 months later. If 
less than 3 months but more than 2 months are available before protection is needed, 
three doses of enhanced-potency IPV should be given at least 1 month apart. 
Likewise, if only 1 to 2 months are available, two doses of enhanced-potency IPV 
should be given at least 1 month apart. If less than 1 month is available, a single dose 
of either OPV or enhanced-potency IPV is recommended. 

Adults who are at increased risk of exposure and have had 1) at least one dose of 
OPV, 2) fewer than three doses of conventional IPV, or 3) a combination of 
conventional IPV and OPV totalling fewer than three doses should receive at least one 
dose of OPV or enhanced-potency IPV. Additional doses needed to complete a 
primary series should be given if time permits. 

Adults who are at increased risk of exposure and who have previously completed 
a primary series with any one or combination of polio vaccines can be given a dose 
of OPV or enhanced-potency IPV. 

Side Effects and Adverse Reactions. Available data indicate that the rate of adverse 
reactions in the kidney cells of monkeys receiving enhanced-potency IPV are low and 
that the reactions are not different from those following administration of a placebo. 
The recently licensed human diploid cell-derived vaccine was not compared to a 
placebo. Rates of local adverse events following its use are similar to rates found in 
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controlled studies using vaccine derived from the kidney cells of monkeys. There is no 
evidence that conventional IPV causes any serious side effects. Consequently, serious 
side effects are not expected to occur with enhanced-potency IPV. This conclusion can 
be confirmed only with postmarketing surveillance. Parents of children receiving the 
vaccine, older vaccine recipients, and health-care providers are encouraged to report 
all adverse events occurring within 4 weeks of receipt of enhanced-potency IPV to the 
manufacturer and to local or state health departments. The information will be 
forwarded to the appropriate federal agency." 

Precautions and Contraindications. Vaccine administration should not be post- 
poned because of minor illnesses, such as mild upper-respiratory infections. Gener- 
ally, however, persons with severe febrile illnesses should not be vaccinated until 
they have recovered. 

The enhanced-potency IPV may contain trace amounts of streptomycin and 
neomycin. Persons who have had anaphylactic reactions to topically or systemically 
administered streptomycin and neomycin should not receive enhanced-potency IPV. 

There is no convincing evidence documenting adverse effects of conventional IPV 
on the pregnant woman or developing fetus. Data on adverse events following use of 
enhanced-potency IPV are not available. On theoretical grounds, it is prudent to avoid 
vaccinating pregnant women. However, if a pregnant woman needs immediate 
protection against poliomyelitis, OPV is recommended. 
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FIGURE |. Reported measles cases — United States, Weeks 44-47, 1987 
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